Design, control, and characterization of a Sliding Linear Investigative Platform for Analyzing Lower Limb Stability (SLIP-FALLS).
A novel device, the Sliding Linear Investigative Platform For Analyzing Lower Limb Stability (SLIP-FALLS), has been designed to study the detection and discrimination thresholds of humans to uniaxial horizontal step, ramp, or sinusoidal translations of the surface upon which they stand or stride. The device also can be used to test the human potential for, and mechanisms of, slips and falls. The SLIP utilizes air bearing technology and a noncontact linear motor to produce ultra-low-vibration translations. The FALLS system measures the forces on four load cells, platform linear and head tri-axial accelerations, four channels of electromyographic data, motor voltage, and a subject's psychophysical response; and derives other physiological and biomechanical measures, like center-of-pressure and shear force. The effect of acceleration and shear force on the accuracy of the center-of-pressure calculations is presented. Operating ranges depend on the interactions among displacement, velocity, acceleration, and jerk parameters for linear translations, and between amplitudes and frequencies for sinusoidal translations. Displacements from 5 microm to 0.277 m, velocities from 5 microm/s to 0.3 m/s, and accelerations up to 2.5 m/s2 are achievable with precise control (i.e., without overshoot), but tradeoffs exist such that all three maxima cannot be reached simultaneously. For a 0.15 m/s linear translation at 4 m/s2, SLIP-FALLS produces substantially less vibration than the worm-driven NeuroTest system. The usefulness of having precise control over movement parameters is discussed.